INTRODUCTION
The appearance of the X-ray structure of bacterial photosynthetic reaction center (RC)(ref. 1) has exerted a great impact on mechanistic as well as synthetic approaches toward this natural charge separation (CS) apparatus(ref. 2 and 3). In the RC, six tetrapyrrolic pigments and two quinones are positioned at precise distances and orientations to achieve a highly efficient CS. In order to understand the detailed mechanisms in the RC, ultrafast laser photolysis investigations on the electron-transfer (ET) reactions of elaborated models consisting of acceptor-linked porphyrin arrays are highly desirable. However, it is not necessarily easy to identify a charge-separated ion pair (IP) state when the acceptor is quinone, since the absorption spectra of the porphyrin cation radical are quite similar to those of S1-state or Ti-state of porphyrin and the spectral characteristics of the quinone anion radical are rather obscure. We report here the picosecond excited-state dynamics of pyromellitimide-and/or quinone-linked porphyrin models, UM-Im), 2(D-MIm), 4(M-Im-Q), and b@-M-Im-Q), where M represents a monomeric zinc-porphyrin, D represents a 1,2-phenylene-bridged diporphyrin, and Im and Q represent pyromellitimide and quinone acceptors, respectively. In the D moiety, strong electronic interactions between the two porphyrins results in the lowering of the S1 excitation energy by 0.16 eV in THF, and also in the decrease of the one-electron oxidation potential by 0.24 V in DMF in comparison to those of M(ref. 4) . These properties, which may be directly compared to those of the special pair in the RC, make the D moiety a promising excitationenergy acceptor from M and a potential electron donor to (M)+. The Im moiety is an effective electron acceptor toward the singlet excited state of M and has been proven to be quite useful for analysis of electron-transfer kinetics because of the characteristic sharp absorption at ca. 715 nm(ref. 
M-IM DYADS
First, we examined intramolecular electron-transfer reactions of 1, in which the Im moiety can rotate around the CH2 group but the center-to-center distance between the Im and porphyrin is restricted at ca. 
M-lm
We have also examined the energy gap dependencies of the photoinduced CS and CR of the product IP states in a series of porphyrin-diimide dyads (ref. 12). It should be noted here that investigations on various factors regulating the electron transfer by employing fixed distance dyads are of crucial importance not only for the construction of artificial photosynthetic apparatus but also for the further development of the electron transfer theory. The obtained results are quite similar to those obtained for related porphyrin-quinone dyads bearing the same bridge. By using the latter molecules, we have made critical examinations on energy gap, temperature and solvent polarity dependence of the photoinduced CS and CR of the product IP states and have obtained interesting results which seem to provide some important new physical insights into the electron transfer mechanism (ref. 13 ). However, we do not get into details here.
D-M-IM TRIADS
In the steady-state fluorescence spectrum of the acceptor-free model h, the fluorescence intensity of M 
D-M-Im-Q TETRADS
Finally, it is expected that a more longer-lived IP state would be formed from a D-M-Im-Q tetrad such as 6. Thus we studied its excited-state dynamics. The photoexcited-state dynamics of the Q-free 
